The role of superoxide dismutase and alpha-tocopherol in the development of seizures and kindling induced by pentylenetetrazol - influence of the radical scavenger alpha-phenyl-N-tert-butyl nitrone.
Previous experiments have shown that the generation of free hydroxyl radicals in rat brain homogenates is increased following pentylenetetrazol (PTZ) kindling. The present study was performed in order to evaluate the involvement of endogeneous radical defence systems as the superoxide dismutase (SOD) and the level of alpha-tocopherol, an important lipid-soluble and membrane-bound antioxidant in brain homogenate of rats after acute seizure and kindling induced by PTZ. The activities of the total SOD were significantly reduced after acute seizure and tend towards an enhancement in kindled animals. Western blot analysis shows an upregulation of Mn-SOD in rat brain homogenates after kindling. The level of the chain-breaking antioxidant alpha-tocopherol was reduced in acutely convulsing rats and was not modified in kindled rats. Second, we studied the influence of exogeneously supplied radical scavenger alpha-phenyl-N-tert-butyl-nitrone (PBN) on seizure and kindling following PTZ treatment. After a single injection of PTZ at a dose evoking clonic-tonic seizures, PBN did not modify either the formation of free hydroxyl radicals measured by the levels of 2,3-dihydroxybenzoic acid (DHBA) and 2,5-DHBA or the susceptibility to PTZ. In the kindling group, subchronic treatment with PBN (over a period of 4 weeks) prevented the increase in the formation of free hydroxyl radicals, and the susceptibility to PTZ was transiently decreased during the development of kindling, but PBN did not influence the susceptibility to PTZ in fully kindled rats. Pretreatment with PBN increased the activities of total SOD and the protein content of Mn-SOD and decreased the level of alpha-tocopherol in comparison to saline controls. The results suggest that the formation of free hydroxyl radicals is not reflected by an enhanced susceptibility to PTZ classified according to the modified RACINE scale. Additionally, it may be assumed that the increased generation of hydroxyl radicals in kindled animals is not primary caused by an exhaustion of both the defence systems measured. Adaptive mechanisms, as the induction of Mn-SOD, may be taken into consideration to counteract oxidative stress-mediated free radical formation.